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(54) CnOCOB M3rOTOBJlEHHfl BAKLlMHbl nPOTHB CUBMPCKOCl fl3Bbl >KHBOTHblX 



(57) Pecf>epaT: 

HcnoribaoBaHMG: 6noTexHonornfl, 
MUKpoGnonornfl, BaiojHHa npoTMB cm6mpckom 
y?3Bbi KMBOTHbix. Cyu^HocTb M3o6peTeHMfl: 

KyflbTMBUpOBaHUe BaKL^MHHOrO LUTaMMa 

5-BHMHBBnM ocyii^ecTBfifliOT b >kmakom 
cnopynymnoHHo-pocTOBOM cpeflG, C0Aep>Kai^eM 
Apo>K>KeBOM sKCTpaicr, nenTOH, Kanm 
c|)occ|)opHOKMcnbi^ ABy3aMei^eHHbi^, KanbLji/iw 
xnopucTbiPi, 14MHK cepHOKUcnbifi, MeAb 
cepHOKMcnyio, >Kene30 cepHOKMcnoe, aMMOHkifi 

CepHOKMCJlblM m BOAy (pH 7,2+0,2). flpM 3T0M 



Ky/lbTMBUpOBaHMe UJTaMMa OCyiAeCTBJlflrOT B 

peaKTope b TeMeHue 23 - 25 m, us hmx nepBbie 
17 - 19 h npn aapaqnn, noAqep>KHBaa CKopocTb 
pacTBopeHMfl KUcnopoAa b cpeAe 5,5 ±0,2 
MMOJib Ha 1 ri cpeAbi b Mac. flna 
KOHi^eHTpMpoBaHMH cnop MCnO/lb3yK)T 
HaTpneByio co/ib Kap6oKCMMeTMnuen/iK)no3bi, 

KOTOpyK) BHOCflT B CycnBH3WO AO KOHI4eHTpaL\MM 

0,2 - 0,3%, a OTCTanBaHne ocymecTBnaKDT npn 
TeivinepaType 0 - 25°C b TeneHMe 23 - 25 h. 2 
3.n. cp-Jibi. 



o 

CD 

o 

CO 



O 



-1- 



70 

hJ 
o 

CD 

O 

<£> 




09) RU (11) 



2 095 409 (1) C1 

(51)lnt CIS c 12 N 1/20j 3/Q0j A 61 K 

39/07//(C 12 N 1/20, C 12 R 1:07) 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 

< 12 > ABSTRACT OF INVENTION 



(21), (22) Application: 95111037/13, 27.06.1995 


(71) 


Applicant: 






Vserossijskij nauchno-issledovatel'skij 


(46) Date of publication: 10.1 1 .1997 




institut veterinarnoj virusologii i mikrobiologii 




(72) 


Inventor: Gavrilov V.A., 






Chislov Ju.V., Nikolajchuk L.F. 




(73) 


Proprietor: 






Vse ross i j s ki j n a u ch no- i ss ledo vate I 'ski j 






institut veterinarnoj virusologii i mikrobiologii 



o 

o 
to 



(54) METHOD OF PREPARING VACCINE FOR CONTROL OF ANTHRAX IN ANIMALS 



(57) Abstract: 

FIELD: biotechnology, microbiology. 
SUBSTANCE: culturing of vaccine strain 
55-BHIIBBiM is carried out on liquid 
sporulation-growing medium containing yeast 
extract, peptone, potassium hydrogen 
phosphate, calcium chloride, zinc sulfate, 
copper sulfate, iron sulfate, ammonium 
sulfate and water (pH = =7.2 ± 0.2). Strain is 



cultured in reactor for 23-25 h being the 
first 17-19 h under aeration maintaining the 
rate of oxygen dissolving in medium 5.5 ± 0.2 
mM/h. Carboxymethylcellulose sodium salt is 
used for spore concentrating that is added 
to suspension up to concentration 0.2-0.3%. 
Settling is carried out for 23-25 h at 0-25 
C. EFFECT: improved method of vaccine 
preparing. 3 cl 
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H3o6peTeHne othocktca k o67iac™ 

MMKp06n0J10rVIH, B MaCTHOCTH k 6noTexHonorviM 

BaKUMHHbix npenapaTOB, n MoweT ouTb 
ncnonb30BaHo npu n3roTOBneHHM BaKquHu 

npOTMB CH6HPCK01^ fl3Bbl. 

fln« H3r0T0BJieHHfl BaKL^MHbl npOTUB 

cm6hpcko^ «3Bbi )KMBOTHbix ncno/ib3yK)T cnoco6 
Ky/ibTHBupoBaHMH oaiaepMM BUfla B.anthracis b 
6yTbUi«x-MeTBepT«x Ha rwoTHofi nuTaTe/ibHoft 
cnopy/ifli^MOHHofi cpeAe, coAepwamefi b 
KaMecTBe ocHOBHoro KOMnoHema rnflporiM3aT 

KOpMOBblX APO>K)KeM [1] 

HeAOCTaTKOM AaHHoro cnoco6a HBJiaeTCfl 
Annre/ibHOCTb npoijecca KynbrnBnpoBaHH« 
wTaMMa B. anthracis (72 82 h), a TaioKe 
t py Aoe m koct b , TaK KaK Hapa6oTKa cnopoaoro 
MaTepna/ia npon3BOAHTC« b 
6yTbuiflx-HeTBepT«x. 

Han6o/iee 6tim3kmm TexHUMecKMM 
peiueHneM, Bbi6paHHbiM b KanecTBe npoTomna, 
^BJineTCfl cnoco6 KynbTMBupoBaHMfl urraMMa 
55-BHHHBBmM b jkmakoH nuraTeribHO^ cpeAe c 
ncnorib30BaHneM b KaMecTBe mctohhmio a30Ta 
KucnoTHoro rnAponn3aTa roBfl>Kbero M«ca. 
Cnoco6 no3BonaeT sa 48 h no/iyMHTb cnopoBbiM 
MaTepnan, coAepKainMM" 100 300 mjih. 
>KH3Hecnoc»6Hbix cnop LUTaMwa 55-BHHMBBnM 
[2] 

OcHOBHbie HeAOdaTKM 3Toro cnoco6a 
3aK/iJOHaiOTCfl b HeoonbwoM BbixoAe cnopoBoro 
MaTepna/ia c 1 cm 3 nwTaTe/ibHofi cpeAbi (100 

300 MJ1H. CHOP B 1 CM 3 ), B MCnOJlb30BaHMM B 

cpeAe KyjibTMBupoBaHMfl Maca, L^eHHoro 
npoflyiaa nuTaHMfl nenoBeKa, a TaioKe b 
AnnTe/ibHocTM npouecca Bbipau^HBaHMfl 
Ky/ibTypbi n nojiyneHMfl cnop (2 cyT). 

H3BecTeH cnoco6 KOHi^eHTpupoBaHnfl 
6aKTepna/ibHbix cnop OTCTanBaHneM c 
ncnonb30BaHneM scnoMoraienbHoro Beu^ecTBa 
nonnaTuneHUMMHa (aBT.CB. N 1792969, kr C 12 
N 1/02, aBTopbi BaKynoB M.A m ap)- Oh 
no3BOJiaeT npoBOAHTb KOHi^eHTpupoBaHne 
6aKTepnanbHbix cnop b cycneH3nn 3a 4 5 cyT. 

OcHOBHbie HeAOdaTKM SToro cnocooa 
3aKfi»OHaeTC« b A^MTenbHOCTM npoi^ecca 
KOHL^eHTpupoBaHMfl (4 5 cyT), a TaioKe b 
o6pa30BaHMM npoMHbix KOHrnoMepaTOB cnop npn 

OTCTaMBaHUM, KOTOpbie TpyflHO 

pecycneHAnpoBaTb. HanHMne KOHrnoMepaTOB 
cnop b BaKLjuHe HeAonycTMMO. 

L4eribHD HacTOfli^ero M3o6peTeHMfl flBrmeTca 
yBe/inneHne BbixoAa Ko/iMHecTBa cnop c 
eAUHnqbi nMTaTenbHOM cpeAbi, coKpau^eHne 
TpyAoeMKOCTH cnoco6a, MaTepna^bHbix 3aTpaT 
m BpeweHU Ha nonyneHMe u KOHi^eHTpupoBaHne 
cnopoBoro MaTepnana Ana W3roTOBJieHMfl 

B3KL(HHbl. 

Uerib AOCTuraeTCfl TeM, hto b npeAnaraeMOM 
cnoco6e M3roTOB/ieHMfl saKUMHbi npoTMB 

CH6HPCKOM fl3Bbl Ky/lbTMBUpOBaHMe 

ocymecTB/iHioT b peaiaope c ncnonb30BaHneM 
pa3pa60TaHH0Pi HaMH m anpo6npoBaHHOM npM 

npOH3BOACTBe BaKl4MHbl >khakom 

cnopyriHL^MOHHO-pocTOBOM cpeAbi cneAyfomero 

cocTaBa (Mac): 

flpo>K)K8BOM 3KCTpaicr cyxofi 0,2 0,3 
flenTOH cjDepMeHTaTMBHbiw cyxofi 0,2 0,3 
KanuM c{)oc4)opHOKMcnbiM ABy3aMeineHHbifi 

0,04 0,06 

KanbMMM xjiopucTbiM 0,004 0,006 
Mamnvi cepHOKMcnbiM 0,03 0,05 
Umhk cepHOKMC^ibiM 0,0005 0,0015 
MeAb cepHOKHC^afl 0,0005 0,0015 
>Ke/ie30 cepHOKucnoe 0,00005 0,00015 
Ammohmm cepHOKMcnbiM 0,15 0,25 
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BoAa AeMMHepaxiM30BaHHafl (pH 7,2 +0,2) 
OcTaxibHoe 

KpoMe Toro, ncnorib3yK)T nHbie ycnoBUfl 
KyjibTHBuposaHnn. B nepsbie 18 h Ky/ibTypy 
WTaMMa 55-BHHWBBnM aapupyiOT BoaAyxoM 
nyTeM 5ap6oTnpoBaHMfl, ypoBeHb aapaqnn 
cocTaajifleT 5,3 5,7 MMoneft pacTBopeHHoro 
KMcnopoAa Ha 1 n cpeAbi b 1 m, npn stom 95 
100% Bbipocujux GaKTepnajibHbix ktistok 
o6pa3yioT cnopbi. 3aTeM aspupoBaHne 
npeKpaiMajoT n Ky/ibTypy BbiAep>KMBaK)T 6 h ao 
3aBepiueHMfl cnopoo6pa30BaHHA m noriHoro 
nw3nca BereTaTMBHoro MaTepvta/ia. 

CoKpameHne BpeMeHM Ha 

KOHi^eHTpupoBaHne cnopoBoro MaTepnana 
AOCTMraeTCH ncnonb30BaHneM b KaMecTBe 
BcnoMoraTenbHoro BemecTBa HaTpneBO^ conn: 
Kap6oKCHMeTnnL^en/iK)jio3bi (Na KMLQ b 
onTMManbHoti KOHqeHTpai^nn 0,2 0,3% KpoMe 
Toro, oca>KA©HMe cnop ocymecTBfiHK)T 
HenocpeACTBeHHO b peaiaope npn TeMnepaType 
0 25°C b TeneHne 23 25 h. 

Cnoco6 Ky/ibTMBMpOBaHnw pa3pa6oTaH Ha 
5-nnTpoBOM cJ)epMeHTepe "BpoMMa" (cfjupMa 
J1KB LUBei^nn) m BOcnpon3BeA6H b 
250-nnTpoBOM peaiaope. YKa3aHHbiM cnoco6 
MOweT 6biTb ocyu^ecTBneH b cocyAax Ana 
KyjlbTMBUpOBaHMfl pa3JiMMHoro o6"beMa. fl/lfl 
3Toro Heo6xoAHMO onpeAennTb 

Maccoo6MeHHbie no KMcnopoAy xapaiaepMCTHKH 
ncnojib3yeMbix cocyAOB. 3to mo>kho BbinonHMTb 

C nOMOLAbfO CyjlbCjDMTHOrO MeTOAa. 

npuMep 1. OnpeAeneHne Maccoo6MeHa no 
KucnopoAy b 250-nnTpoBOM peaiaope, 
BbipamuBaHne Ky/ibTypbi ujTaMMa 

55-BHl/lHBBnM n no/iyMeHne cnop. 

B 250-/iMTpoBOM peaiaope, coAepwameM 
160 ji AncTun/iMpoBaHHO^ BOAbi, no 
ycoBepLueHCTBOBaHHOMy cyribcfjuTHOMy MeTOAy 
onpeAeriflHDT cKopocTb pacTBopeHun KucnopoAa 
(MMoneM O2 b Mac) npn noAane B03Ayxa nepes 

6ap6oTep b peaiaope b KonnMecTBe 2,5 am 3 /ti 

BOAbl B MI/IH MflVI 40 AM 3 /160 fl BOAbl B MMH (1-e 

M3MepeHne); 5 am 3 /i BOAbi b mmh wjih 80 
AM 3 /160 n b mmh (2-e M3MepeHne) m 7,5 am 3 /ji 

BOAbl B MI/IH HJT1H 120 AM 3 /160 H BOAbl B MUH 

(3-e M3MepeHne). 

nonyneHHbie HucnoBbie 3HaMeHMfl Tpex 
M3MepeHMM ncnofib3yiOT Anfl nocTpoeHnw 
rpacf)MKa, OTpa>KaiOL4ero 3aBMCMM0CTb ypoBHH 
aspaL^MM (MMonePi O^n b Mac) ot ckopoctm 

noAa^n BosAyxa b peaiaop (p,M 3 /n b mmh). 

Bbipaii^MBaHne KyribTypbi WTaMMa 
55-BHHHBBnM n nonyneHMe cnop. 

B peaiaope (250 n) npMroTaBJiMBaiOT 1 60 n 
cnopyrmqMOHHo-pocTOBOM cpeAbi no nponMCM 
(cm. Bbiwe). PeaKTMBbi pacTBOpyiiOT b tom >Ke 
nocneAOBaTe/ibHocTn, b kotopom ohm HanMcaHbi. 
YcTaHaBJiMBaiOT pH cpeAbi 7,2±0,2 
Ao6aBfieHMeM 25%-Horo pacTBopa tmapookmcm 

Ka/lM^ MJ1M HaTpMfl. CpeAy CTepMJlM3yiOT npM 

134 b TeneHMe 1 m m oxna>KAaiOT ao 30 35°C. 

B peaiaop c nMTaTenbHOM cpeAOM sanMBaiOT 
nepes npo6ooT6opHMK noceBHOM MaTepMan, 
cnopoByio cycneH3Mio niTaMMa 55-BHHHBBmM, 
b KO/iMMecTBe 1,5 - 3.0.10 12 >KM3Hecnoco6Hbix 
cnop, hto cocTaBJineT 1 2 .10 7 cnop Ha 
cm 3 cpeAbi. Becb noceBHofi MaTepMan Aon>KeH 
coAep^aTbCfl b o6*beMe 2 5 n. 

YcTaHaBfiMBaioT TeMnepaTypy 
MH«y6MpoBaHM« 37 °C, b 3ace5iHHyio 
nMTaTeribHyio cpeAy noAaiOT OKaTbiM B03Ayx 
nepe3 6ap6oTep. CxopocTb noAaMM B03Ayxa 
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onpeflenjiioT no rpacpMKy Maccoo6MeHa. Ohs 
Aon>KHa o6ecneHHBaTb ypoBeHb aapaqnn 5,5 
MMoneM O^n b Mac. KynbTUBwpyioT 18 m. 
GneAyKJiijue 6 h nHKy6npyioT 6e3 aspanMU. 

KynbTypa BaKLjHHHoro mraMMa 
55-BHHMBBnM, BbipaineHHaa b 3THX ycnoBuax, 
coctout M3 3peribix >KH3Hecnoco6Hbix cnop, 

KOJIMMeCTBO KOTOpblX B 1 CM 3 COCTaBJlfleT 350 
500 MJ1H. 

noBbiiueHne ypoBHfl aspauyin Bbiiue 5,7 
MMonefi 02/n b Mac 0TpML4aTenbH0 Bni/meT Ha 
pocT m cnopooGpaaoBaHHe KynbTypbi imaMMa 
55-BHHMBBmM: "ypowafi" cnop c 1 
cm 3 nmaTenbHofi cpeAbi cHHwaeTca Ha 30 40% 
cnopoo6pa30BaHMe nponcxoflMT numb y 70 80% 

BbipOCLUHX BereTaTHBHblX KJ16T0K. 

CHM)KeHMe ypoBHfl aspaLimi Hw>Ke 5,3 
MMonePi 02/n b Mac Bbi3biBaeT pe3Koe 
yMeHbLLieHne npoi^eHTa cnopoo6pa30BaHi/m. 
CnopynnpyKDT nwwb 50 60% BereTaTMBHbix 
KneTOK. Bwxoa cnop c 1 cm 3 nwTaTenbHofi 
cpe^bi yMeHbwaeTCfl Ha 45 50% 

npuMep 2. Oca>KfleHue cnop b KynbType 
BaKL^HHoro cn6npefl3BeHHoro LUTaMwa 
55-BHHHBBuM HenocpeACTBeHHO b peaicrope. 

B peaicrop, coAepttaiAHfi 160 ji cnopoBow 
KynbTypbi LUTaMMa 55-BHMHBBnM c 
KOHueHTpaune^ cnop 350 500 m/ih./cm 3 , 
sani/iBaiOT Mepe3 npo6ooT6opHMK 16 n 2%-Horo 
pacTBopa Na KMI4, npocTepnnn30BaHHoro npi/i 
121°C b TeMeHue 1 m h oxna>KAeHHoro ao 40 
50 °C. CoAep>KMMoe peaicropa nepeMeiunBaraT w 
0CTaBn«K)T b coctohhhh noKoa Ha 20 24 m. no 
MCTeMeHUM 3Toro BpeiweHM HaAOcaAOK 
octopo>kho AeKaHTupyioT, a ocaAOK TLLiaTenbHO 
nepeMeiiiMBaHDT m cnuBaKOT b oTAenbHbiw cocyA, 
Hanpniwep 20-JiMTpoByio cTeKrmHHyio 6yTbinb. 
OcaAOK b KOJiMMecTBe 10 15 n coAepwwT 4 6 
MJipA- >KM3Hecnoco6Hbix cnop/CM 3 , nerKo 
pecycneHAnpyeTCfl u ero ncnonb3yK)T a^ 

H3rOTOBfieHHfl BaKL^MHbl npOTl^B CM6MPCKOM P3Bbl 
>KHBOTHblX. B 3TWX yOlOBHflX npOMCXOAMT 

10-15-KpaTHoe KOHLieHTpwpoBaHne cnopoBoro 
MaTepuana. 

npn Ao6aBiieHMM b cnopoByK) KynbTypy Na 
KML4 b KOHeMHOM KOHi^eHTpaLjHW oonee 0,2% 
CKopocTb oca>KA6HHfl cnop He yBeriMHMBaeTCfl. 

(IpM Ao^aBJieHUM b cnopoByio KynbTypy Na 
KMI_l b KonMMecTBe 0,10 0,15% ocawAeHue cnop 
nponcxoAUT MeoneHHO b TeMeHue 10 12 cyT. 
H3MeHeHne TeMnepaTypbi ot 0 ao 25°C He 
BnnfleT Ha CKopocTb oca>KAeHMfl cnop. 

K cynepKOHueHTpupoBaHHOMy cnopoBOMy 
MaTepnany Ao6aBnflKDT iriHLiepnH ao KOHeMHOM 
KOHqeHTpai^MM 30% nonyMeHHyjo b pesynbiaie 
>KMAKyK) cynepKOHi4eHTpnpoBaHHyK) BaKunHy M3 
LUTaMMa 55-BHHHBBuiM c oonepwaHueM 50 300 
A03 b o6"beMe 1 5 mji pa3nnBaioT b aMnynbi n 
omanBaiOT 6e3 BaKyyMa. 

Hcnonb30BaHne npeAnaraewioro cnoco6a 

M3rOTOBneHHfl BaKU,HHbl U3 LUTaMMa 

55-BHHHBBuM no cpaBHeHHio c 
cyuj.ecTByfOLL^MMH cnoco6aMn o6ecneMMBaeT 
cneAyfOL^Me npetiMyiAecTBa: 
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no3BonaeT n3roTaBnwBaTb b peaicropax 
6onbwne 06-beMbi cnop LUTaMMa 55-BHHHBBwM 
m KOHLieHTpkipoBaTb mx, co6nioAafl ycnoBHH 
CTepnnbHOCTn; 

coKpaiAaeT BpeMH Ha n3rc>TOBneHne 
cnopoBoro MaTepnana b 2 pa3a, a Ha 
KOHU,eHTpnpoBaHne cnop b 5 pa3; 

no3BonaeT npoBOAMTb KOHLieHTpnpoBaHne 
cnop b LunpoKOM A^ana30He TeMnepaTypw (0 
25 o C); 

AaeT B03MO>KHOCTb yBennMHTb BbixoA cnop c 
1 cm 3 nuTaTenbHOM cpeAbi b 2 pa3a; 

no3Bon«eT nonyMaTb >KHAKyio 
cynepKOHLieHTpnpoBaHHyfo BaKLinHy. 

OopMyna M3o6peTeHM^: 

1. Cnoco6 M3roTOBneHna BaKLiUHbi npoTUB 

CH6MPCKOM H3Bbl KMBOTHblX, BKniOMaiOLAM^ 

KynbTMBupoBaHMe LUTaMMa 55-BHHHBBmM b 
khako^ nuTaTenbHOM cpeAe, coAepxameM 
opraHMMecKuPi mctomhuk a30Ta, ao 
MaKCMManbHoro o6pa30BaHHJi cnop n 
KOHLieHTpupoBaHne cnopoBOM KynbTypbi c 
ncnonb30BaHneM BcnoMoraTenbHoro BemecTBa 
c nocneAyKDiAMM oTCTaMBaHneM cMecu n 
OTAeneHneM ocaAKa, 0TnnMaiou4HMC^ TeM, mto, c 
Lienbio yBennMeHMJi BbixoAa KonnHecTBa cnop c 
eAMHuqbi nMTaTenbHOM cpeAbi, coKpau^eHMfl 
TpyAoeMKOCTM cnoco6a, MaTepnanbHbix 3aTpaT 
n BpeMeHU Ha nonyMeH^e u KOHi^eHTpupoBaHne 
cnopoBoro MaTepkiana, niTaMM 55-BHHHBBmM 
KynbTMBupyiOT Ha nuTaTenbHOM cpeAe, 
coAepwamefi Apo>KxeBoPi SKCTpaKT cyxo^, 
nenTOH, KannPi cf)occi)opHOKMcnbi^ 

ABy3aMeu4eHHbiw, KaribLiUM xnopucTbiC^, MarHufi 
cepHOKUcnbiM, limhk cepHOKucnbiw, MeAb 
cepHOKUcnyio, >Kene3o cepHOKucnoe, 3mmohhm 
cepHOKUcnbiM npt/i cneAyKDii^eM cooTHOLueHUM 
KOMnoHeHTOB, Mac. 

flpo>K>KeBOM 3KCTpaKT cyxoii 0,2 0,3 
rienTOH cjDepMeHTaTUBHbiii cyxoPi 0,2 0,3 
KantM cfDOCcpopHOKUcnbiPi ABy3aMeu4eHHbi^ 
0,04 0,06 

KanbLjuii xnopucTbiPi 0,004 0,006 
MamuM cepHOKMcnbiM 0,03 0,05 
lJmhk cepHOKMCJibiM 0,0005 0,0015 
Meflb cepHOKUcnaa 0,0005 0,0015 
>Kene30 cepHOKMcnoe 0,00005 0,00015 
Ammohim cepHOKUcnbiM 0,15 0,25 
BoAa AeMHHepanM30BaHHafl (pH 7,2 ± 0,2 
) OcTanbHoe 

2. Cnoco6 no n.1, 0TnnMai0LLintfcfl TeM, mto 
KynbTHBupoBaHne ocyuiecTBn^ioT b peaicrope b 
TeneHne 23 25 m, M3 hmx nepBbie 17 19m npn 
aspaL^MM, noAA©P>KHBafl CKopocTb pacTBopeHwa 
KucnopoAa b cpeAe (5,5 ± 0,2) MMonb Ha 1 n 
cpeAbi b Mac. 

3. Cnoco6 no n.1, oTnnMaiou4MMC?i TeM, mto 
Ana KOHneHTpuposaHMa 6aKTepwajibHbix cnop b 
KaMecTBe BcnoMoraTenbHoro Beu^ecTBa 
ncnonbsyioT HaTpi/ieByro conb 
Kap6oKCHMeTnnL4enniono3bi, KOTopyio bhocat b 
cycneH3Hio ao kohgmhom KOHueHTpaLinn 0,2 0,3% 
a oTCTanBaHMe npoBOA^T npM 0 25°C b TeMeHue 
23 25 h. 
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